%e predict that a nonequilibrium phase transition, analogous to optical bistabiTity, occurs when coherent radiation is applied to an unbiased Josephson junction edith an external resistance across it. The order parameter is the selfconsistently developed dc voltage, and the drive parameter is the applied radiation intensity. The order parameter exhibits jump and hysteresis behavior characteristic of a 6rst-order phase transition. The size of the hysteresis region can be tuned by varying the resistance. An approach based on the Fokker-Planck equation is adopted. The extremum of the stationary probability 'yields the self-consistency equation for the mean-field order parameter. Relaxation and decay times are calculated, the decay times being identified with the first passage time. Estimates of parameters show that the bistable regime could be experimentally accessible.
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Note that for coupling to cavity photons fox which k = ))/1" the last term in both T, and T" is zero.
For II. , =0, there is no coupling. For q=&, T, (k,~, ) = T(k, &u, }, while T"vanishes.
A similar interaction may be written between the coherent radiation in the cavity of frequency Q and wave number K, (Q=cK) coming from the external source that drives the junction away from equilibrium. %'e assume that this coherent radiation has some finite but narrow bandwidth, with Q/ur, -1, for the range of frequencies in the incident r adiation. The interaction Hamiltonian between the current and photons in the cavity that enter from outside is then (K'=Q'/c) B,", = dQ'5' O', A a, ", t +H.e. 
2Oa)
. 2eV,~, In view of our assumption (iii), i.e. , that the "a" is a fast mode, we can set a = 0, so that (3.7) leads to (3.8) Fig.  2 ; for a range of parameters there are three solutions for a given (N/N, )' '. This is given by the 8-shaped curve in Fig. 3 , where, for a given n = 0.02, Q = 5, the solution(s) f of (4.1) is {are) plotted versus the drive (p). Taking a typical value p, =1.21 in the multiple-root region, we see from the generalized potential (Fig. 4) (Fig. 4) well-depth points lies outside the spinodal curve and meets it at the second-order point (Fig. 5) .
The analogy between Fig. 3 where We now examine the feasibility of the bistability. Lossy cavities make the dissipation rate due to photon leakage (NNnI, t&) This gives c/c = 0.0V and~, = 68 6Hz. We assume the magnetic field is such that @=4, which corresponds to H, -0.14 G. We also assume that, with Q falling in the middle of the frequency hysteresis region (G-ru, f, for 5«1), the spectral weight falls off so that W(a), Q) I& The actual behavior of the systems within the multiple-root region depends on how the rate of change of the drive j. compares with the intrinsic decay and relaxation rates in the system. As seen in the next section for p, variation within a window, hysteresis behavior will be seen, analogous to superheating and supercooling. The 
